Reabsorption of the sodium ion at the renal tubules is the main mechanism for main taining appropriate water content of the body, and it is finely controlled by vasopressin and pituitary-adrenal hormones. Also, the kidney contains an appreciable amount of carbonic anhydrase which catalyzes exchange of H+ with Na+ in the tubules, and diamox, the potent inhibitor of this enzyme, is used as diuretic. This makes it interesting to study on possible regulatory function of vasopressin and pituitary-adrenal system on the carbonic anhydrase activity.
Reabsorption of the sodium ion at the renal tubules is the main mechanism for main taining appropriate water content of the body, and it is finely controlled by vasopressin and pituitary-adrenal hormones. Also, the kidney contains an appreciable amount of carbonic anhydrase which catalyzes exchange of H+ with Na+ in the tubules, and diamox, the potent inhibitor of this enzyme, is used as diuretic. This makes it interesting to study on possible regulatory function of vasopressin and pituitary-adrenal system on the carbonic anhydrase activity.
Here will be reported our results of experiments on effect of desoxy corticosterone and alrenalectomy on the enzyme activity and diuresis.
As substances impeding renal excretion of other drugs competitively, there are caro namide and benemid. They are used clinically as potentiators of penicillin and other drugs.
SKF No. 525-A is a recently developed potentiator of mainly centrally acting drugs.
They have been also studied as for their action on renal carbonic anhydrase and electrolyte excretion.
METHOD AND MATERIALS
Male albino rats were used as animals of experiment. Adrenalectomy was carried out under ether anesthesia, removing both adrenals dorsally. After the operation, 0.9% saline solution -,,-as given ad li.'iturn. To test successfulness of adrenalectomy, the saline solu tion for drinking was exchanged with water for 5 days, and only those which lost over 5 g of body weight were used for the experiment. Success of the operation was further checked by dissection after the experiment.
The manometric method of Altschule and Lewis (1) was used for determination of the carbonic anhydrase (CAH) activity. The main compartment of the Warburg vessel received 0.5 ml of 10' homogenate of the fresh kidney with the physiologic saline solu tion, and 1.0 ml of phosphate buffer solution (0.1 M; pH 6.8). The side arm received 1.0 ml of 0.1 M NaHCO, solution, in which a substance to be examined was dissolved. Read ing was taken at the interval of 30 seconds, and the log value of the reading for 210 seconds was plotted on the graph in terms of the time. meter after 10 to 100 times dilution of the urine with water. The urine was pooled from three rats placed in a cage specifically designed for this purpose, and to each rat 30 ml/kg water was instilled in the stomach hourly by means of the rubber tube inserted orally. 10 mg/kg of 0.10/0 diamox solution, 83.3 mg/kg SKF and 37.5 mg/kg PABA were adminis tered intraperitoneally ; 13.7 mg/kg caronamide and 13.4 mg/kg benemid both dissolved in propylene glycol were given orally, and 2.5 mg/kg DOCA was injected intramuscularly in the experiment on diuresis.
RESULTS
Results of the experiments on CAH are summarized in Table 1 . It shows that neither adrenalectomy nor DOCA affects the enzyme activity. EDTA is also inactive . 0.01 M PABA depressed the enzyme lightly. Diamox causes a pronounced depression even at the concentration of 8.0 pg%, and its effect is not altered by addition of PABA.
In the normal rat, electrolytes content and volume of the urine are affected neither by 2.5 mg/kg DOCA i.m. nor by 37.5 mg/kg PABA i.p., but in the adrenalectomized rats, they are reduced by the same dose of DOCA. Diamox (10.0 mg/kg) increased the electro lytes content and volume of the urine appreciably. They attain the maximum value by one hour, and come back to the initial value by three hours (See Table 2 ). SKF at the concentration of 0.001 M does not affect CAH in vitro, but at the concentration of 0.01m, it increases the CAH activity noticeably. While the enzyme activity is inhibited by com bination of 0.01 M SKF and 8.0 ,pg'o diamox, the inhibition was not so pronounced as by 8.0 µg% diamox alone. Caronamide as well as benemid inhibit the enzyme noticeably , but their potency is not so high as diamox.
Addition of caronamide or bencmid does not influence the effect of diamox on the enzyme appreciably . The -urine volume and its electro lytes content are reduced by 83.3 mg/kg SKF. The effect is most pronounced by one hour , and it disappears by three hours. They are increased by oral administration of 13 .7 mg/kg caronamide or 13.4 mg/kg benemid, though in lesser degree than by diamox. accelerating effect on phosphorylase (2), and insulin causes hypoglycemia through its effect on hexokinase (3). So, it might also be assumed that the effect of the pituitary-adrenal system on electrolyte absorption and excretion is due to its action on CAH. However, the above result demonstrates that the effect of the adrenal hormones on water and electro lyte metabolism is not due to their action on the renal CAH. Madsen (4) also concluded that the physiological function of CAH in the kidney has no correlation with adrenal hormones, since the effect of diarnox, the potent CAH inhibitor, on the electrolyte excre tion was the same between the normal and the adrenalectomized dogs. Rosenkranz and Rupp (5) observed that diamox increases sodium excretion, even in the moment where sodium reabsorption is enhanced by administration of ACTH. Increased electrolyte excretion in the urine following adrenalectomy was normalized by administration of DOCA. This fact has been established by a number of researchers in various animals. The adrenal hormones must have, therefore, a difinite regulatory function on electrolyte excretion in the urine, quite independently of the renal CAH acti vity. Furthermore, in this experiment, potassium is noted to be a iected in the same way as sodium by adrenalectomy. Such findings are also reported by others (6) , while in general the excretion of both electrolytes is known to be affected in the opposite direction by adrenalectomy. In the normal rat, DOCA elicits no action on the volume and electrolyte content of the urine. It is a generally admitted fact that the electrolyte metabolism is noticeably affected in hypocorticism, but not so much in hypercorticism.
EDTA (0.01 M) does not influence the CAH activity in vitro, so that it seems that the enzyme does not need any electrolyte or metal ions as cofactor, while many other enzymes do.
Diamox in 8.0 ,ug?a decreases the CAH activity from 16.1 units to 8.1 units, and in the dose of 10 mg/kg, it also enhances the urine volume and excretion of the electrolytes. Now, diamox is a sulfonamide, and the chemotherapeutic activity of the sulfonamides is antagonized by PABA. So. we examined whether inhibition by diamox of the CAH activity can be also antagonized by PABA or not. PABA itself was found to act at the concentration of 0.01 M as inhibitor of CAH in vitro, but it was-no more significantly effective at the concentration of 0.001 M. Therefore, 0.01 M PABA was tried with 8.0 µg% diamox on CAH in vitro. The result was that the effect of the combination on CAH was almost the same as that of 8.0 pcg'%' diamox alone, and neither antagonism nor synergism could be noticed. This makes it possible to conclude that PABA does not act as anti metabolite of diamox in its inhibition of the CAH activity, nor is its inhibitory action potent enough to potentiate the same action of diamox. Affinity of diamox to the CAH receptor should be far greater than that of PABA. Corresponding to its moderate inhibi tory effect on CAH, however, PABA (37.5 m;' kg) shows also some tendency of enhance Therefore, there is a possibility that SKF acts as potentiator of the centrally acting drugs as the result of its accelerating action on CAH. To ascertain this hypothesis, further studies with the brain material will be necessary.
CONCLUSION
The activity of carbonic anhydrase in the rat kidney was not affected by adrenalectomy, administration of desoxycorticosterone or in vitro addition of ethylenediamine tetra-acetate. and electrolytes excretion were increased by them (13 mg/kg), though in lesser degree than by diamox.
